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FIFTH REPORT. 
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ALGOMA, THUNDER BAY AND RAINY RIVER DISTRICTS. 


To His Honour, - ; 
The Lieutenant-Governor of Ontario :— 


The undersigned Commissioners appointed by Your Honour by 
Commission bearing date the 26th day of Janvary, 1906, beg leave to 
submut the following as their fifth report woon the matters authorized 
and directed to be enquired into. 


Your Commissioners caused enquiries to be made and informa- 
tion to be obtained from various sources, but- did not hold formal 
sittings in those districts, as the information which was 
desired for the purposes of this report has been given freely to 
members of their engineering staff, who have thoroughly canvassed 
those districts both as to their hydraulic possibilities and present in- 
dustrial demands. 

During the summer of 1906, the members of the Commission, at 
that time, visited Port Arthur, Fort Wilham and Kenora and exam- 
ined the water powers and enquired into the conditions at these 
- places. 
The Engineers’ reports indicate the great hydraulic potentiali- 
ties of this portion of the Province, and your Commissioners desire 
to emphasize the value which these water powers have, owing to the 
wide district traversed by them, in relation to the future develop- 
ment of the timber and mineral resources of those districts. The 
detailed scientific and technical information has been obtained at 
considerable expense and under great difficulties, owing to the rugged 
natural conditions and unsettled parts through which most of the 
rivers of those districts flow; it has been tabulated and arranged by 
the Engineer employed by your Commissioners and is contained in 
his fifth report, which is submitted'as an appendix hereto. 

The following are the matters on which your Commissioners were 
authorized and directed to enquire, with the report upon each sub- 
_ joined :— 
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DEMAND FOR ELECTRIC POWER. 


(1) -‘‘The present and probable demand for hydraulic and elec- 
trical power in the various districts capable of being supplred from 
the different water powers within the jurisdiction of the Province of 
Ontario. 


In this fifth report your Commissioners deal in general with that 
portion of Ontario comprising the judicial districts of Algoma, 
Thunder Bay and Rainy River, but have omitted that area north of 
the height of land owing to the sparseness of population 
and lack of demand for power in this region. Within the near future 
with the construction of the Transcontinental, Temiskaming and other 
railways, it may become advisable to make a fuller investigation of 
this area. 

Many towns have been located at the conjunction of railway 
and water powers. Of these, we may mention Kenora, Fort Frances 
and Sault Ste. Marie. The prosperity these places have attamed is 
largely due to the development of hydraulic power. 

The demand for electrical power will, in almost all cases, depend 
upon the relative cost of electricity as compared with that of steam, 
gas or other power. The cost of electricity is dependant 
upon the distance over which it is transmitted and upon the 
quantity transmitted. As it is only feasible to transmit the power 
in large quantities, trunk transmission lines capable of carrying large 
quantities must be constructed at the outset; therefore, the cost in- 
creases with the distance, and a point is eventually reached at such a 
distance from the generating station that electrical can no longer 
compete with steam or other power. 


It is an interesting fact, however, that at Port Arthur and Fort 
William, where coal is laid down at a very moderate rate, water- 
powers have been developed somewhat commensurate with the present 
requirements, and to such an advantage that a strong feeling exists 
for increasing the supply of electrical energy by further develop- 
ments. 

The exhaust steam and heat from the steam plants of some fac- 
tories is used in the process of manufacture and for heating pur- 
poses, which will prevent the adoption of electrical power in some 
cases, as the cost of steam and heat for manufacturing purposes, | 
apart from power, would increase rather than diminish the expense. 
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Aiso in many instances waste material is used in the pro- 
duction of steam; such industries have not been included in 
the consideration of the extent of the market at present in sight. The - 
capital cost of abandoning steam plants would also, in many cases, 
be considerable, and the ability of small users of power to bear this 
loss must always be a factor in the finding of a market. 

‘As a result of your Commissioners’ enquiries in the various towns 
and villages of these districts as to the present market for electrical 
power, it would appear that outside of the Victoria Mines, in the 
vicinity of which there is a completed development which is not at 
present utilized, there are only two markets at present open for 
supply, though these may be augmented by future demands 
of mines, mills, pulp-factories, — ete. These are Thessalon 
and Bruce Mines, which can be supphed from the Mississ- 
auga River to at least the present demand of 150 H.P. and 500 H.P. - 
respectively, and Port Arthur, which can supplement its present sup- 
ply of 1,000 H.P., derived from its municipal water power, by the 
transmission of any quantity of power from the Nepigon or 
Kaministiquia Rivers. 

In the opinion of your Commissioners, the outlook for a plentiful 
supply of electrical power at moderate rates will be of very great value 
in the establishment of industries at Port Arthur and Fort William, 
and as the Kaministiquia Power Co. has already a development de- 
hivering power to the latter city, it has been considered sufficient to 
indicate, by two estimates, the manner in which power may be most 
economically supphed to Port Arthur in any quantity likely to be 
required in the near future with the development of the mineral re- 
sources of Northern Ontario. .It may be confidently anticipated, 
however, that the water powers adjacent to these mines will be utilized 
to supply the power required. 


UNDEVELOPED LOCATIONS. 

(2) ‘‘The location, capacity ond capital cost of development of 
the various water powers within the legislative jurisdiction of the 
Province of Ontario at present undeveloped, but whose development 
is required to supply the present and probable needs of the suvround- 
ing districts, and to ascertain the cost of the attendant transmission 
plant necessary to the utilization of electrical and hydraulic powers to 
be provided from the aforesaid water powers within the respective 
surrounding districts.’’ 


10 _Hydro-Electric Power Commission. [No. 48 as 


A systematic tabulation of the water powers of the various rivers= > om 
in this district based upon gaugings and meterings, supplemented bys 
information derived from other sources, has been carried out during 
the past eighteen months, and although more minute information, — 
particularly with reference to dry-weather flow, could be obtained oe 
by continuing the work, it is felt that a fairly accurate hydraulic — “% 4 
knowledge of these districts has been obtained. : ; aa 

The natural storage of many of the rivers of these districts is | 


a 
- - 7 
4 bed 
* 3 v 


~ 


very good, but in nearly all instances still better conditions can ey 
Se - 


be obtained by placing dams at the various lake outlets and 
holding water back for use during the dry season. 


The Spanish, Vermilion, Onaping, Mississauga, Serpent, Michi-— Pe 
picoten, White, Black Sturgeon, Kaministiquia, Seine and Rainy | 
Rivers are all capable of excellent storage regulation and the waste 
land, which would-be flooded by such action, would be of a rocky 


character, having little present value. The Nepigon River 
is so extensive and the lake storage so enormous that it is not probable 
that any scheme of increasing its storage would be advisable. 


The Dog Lake development, estimated at 14,000 H.P., can at a 
comparatively small expense, be doubled in capacity by a dam at the 


mouth of the lake and proper control of storage secured for a depth ~ 
of 10 feet. 

Your Commissioners having considered Port Arthur’s present and 
probable future requirements, have made two estimates for supplying 
the same, and in Part IV. of the first appendix will be found 
estimates of the cost of alternative developments for supplying these 
requirements, and also to supply those of Bruce Mines and Thes- 
salon from a source on the Mississauga River. Tables IV. and V. give 
estimates of capital cost and yearly charges on generating plant. ; 


RATES AND PRICES. 


(3) “To ascertain the rates or prices that would require tobe  . ~ 
charged the various classes of consumers of hydraulic or electrical — % 


power within the respective districts in order to meet all expenditure E: 
of maintenance and operation.’’ Ce 


The ascertainment of the rates that would require to be charged | 
for electrical power in order to meet expenditure of. maintenance 
and operation is based upon the cost of necessary plant for future 


—_ 
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ealls upon it, original cost of construction, cost. of cen mica and 
operation, and the probable market for electrical power, ascertained 
from local enquiries. 

In order to ascertain the cost of delivering power to Port Arthur, 
Bruce Mines and Thessalon, your Commissioners have caused com- | 
putations to be made for transmission systems and sub-stations for 
supplying and delivering the power generated at power stations on 
the Kaministiquia, Nepigon and Mississauga rivers, and in Part V. of 
the first appendix will be found the necessary calculations, 
based on delivering 6,000 to 14,000 H.P. at Port Arthur either from 
the Kaministiquia or Nepigon rivers, and to deliver 150 H.P. at Thes- 
salon and 1,650 H.P..or 3,800. H.P. at Bruce Mines... This should 
meet future requirements for some time to come. oy 

Your Commissioners call attention to the fact that when elec- 
tricity is delivered at municipal sub-stations the cost of distribution 
to consumers: within such municipality must be added to this price 
in order to determine the cost to the individual municipal consumer. 

Table X., Part V.,; also gives data in regard to the cost of sup- 
plying a particular customer with power at.a considerable distance 
from a sub-station, the total cost to such a consumer being the sub- 
station cost.added to the secondary cost given in this table. 


POWER SUPPLIED AND UNDER CONTRACT BY THE 
EXISTING COMPANIES. 


Ga eat quantities supplied and contracted for and the rates 
_ charged and to be charged under such contracts by these companes 
for hydraulic and electrical power.’’ 


In Part III. of the first appendix, ‘Table III., and Part 
IV. of the second appendix ‘will be found listed the amount of 
machinery installed at various points. It will be noted that pulp 
grinding, flour grinding and mining operations constitute the pres- 
ent power market. a7 3 

The prices or rates charged for power and light in various muni- 
cipalities are given in Table XII of the first appendix, and the Ken- 
ora rates are given in Part IV. of the second appendix. — 

The difference in prices charged for power and light at Sault 
Ste. Marie and Kenora is very great, though the conditions are 
similar, in that both are free from long-distance transmission. 
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Your Commissioners believe that this and preceding reports 
cover the whole of the Province with the exception of the James Bay 
watershed. In making investigations, they have endeavored to get 
a survey of all important waters, so that the department might have 
on file particulars of the immense hydraulic resources available. 

Your Commissioners desire to express their appreciation of the 
services rendered by the Chief Engineer and the Assistants asso- 
ciated with him in earrying out their portion of the work. 
The surveying and measuring of the streams, especially in the 
northern part of the Province, has called for much arduous work, 
which necessarily had to be performed under the most difficult con- 
ditions. 


Pee PEN DIX 


TO 


FIFTH REPORT 


Algoma and Thunder Bay 


LOStricts. 


ENGINEER’S REPORT 
ON 


THE WATER POWERS AND ON THE GENERA- 
TION AND TRANSMISSION OF ELECTRIC 
POWER GENERATED THEREFROM. 


HONOURABLE ADAM BECK, 


CHAIRMAN OF THE HYDRO-ELECTRIG POWER COMMISSION : 


DEaR SiR,— 


Herewith find my report on Algoma and Thunder Bay 
Districts, extending northward to the height of land and westward 
so as to include all of the watershed in the Province of Ontario drain- 
ing into Lake Superior and Lake Huron. 


The report deals with the present consumption of and demand 
for power, the sources of power developed or undeveloped and dis- 
cusses in detail certain developments within economical transmission 
_ distance of various present markets and indicates the cost of generat- 
ing and transmitting electrical energy necessary to meet the present 
requirements, based on 4 per cent. return on investment. 


Yours Respectfully, 
CECIL B. SMITH, 
Chief Engineer. 


ToRONTO, CANADA, 
Marcu 15TH, 1907. 
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GEOGRAPHICAL SUBDIVISIONS, 


This report deals with the Hydro-Electric conditions and present 
power requirements of that portion of the Province lying along the 
north shores of Lake Huron and Lake Superior, south of the height 
of land. This extensive territory is, to a large extent, unsettled and 
in many localities practically unexplored, but it has been determined 
that water powers capable of economical development, having an 
output far in excess of all present requirements, are distributed over 
its whole area. 

Speaking generally, all the important water powers lying within 
the zone of influence of the Canadian Pacific, Algoma Central and 
Canadian Northern Railways, have been carefully examined in detail, 
- but somewhat more general information concerning the more remote 
power sources of this territory has been considered sufficient, as sur- 
veys would have entailed an amount of investigation not warranted 
_ by present need. ? 

The territory covered by this report includes two distinct drain- 
age areas, of which the more easterly is that drained by Lake Huron. 
The portion of this to be considered extends west from Sudbury and 
the Wahnapitae River (already covered by the third report) to 
Sault Ste Marie and northward about 90 miles. It contains several 
rivers of considerable size, with the -high heads which usually char- 
acterize the Laurentian rivers; consequently, many valuable powers 
exist, and as this is the more thickly settled of the two districts, there 
is a probability that many of the more promising water powers not 
already utilized will be taken up in the near future. 

The second drainage area is that which extends north and west- 
erly from the north shore of Lake Superior and from Sault Ste Marie 
westward to the International Boundary. Owing to the comparative 
proximity of the crest of the height of land to the north shore of Lake 
Superior throughout the greater part of its length, many of the rivers 
draining this watershed are short and turbulent, with high heads uni- 
formly characteristic; falls of from fifty to one hundred and twenty- 
five feet being common. 
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The two exceptions to this are the Nepigon and Kaministiquia 
rivers, both of which have large drainage areas, and which possess 
splendid central lake storages into which the upper tributaries flow. 


The maps accompanying this report indicate the location of the 
chief water falls or powers, such as those on the Spanish, Vermilion, 
Mississauga, St. Mary’s, Montreal, Algoma, Michipicoten, Nepigon, 
Current and Kaministiquia rivers. 


PART ITI. 
DEMANDS FOR POWER. 


Previous to the preparation of the following estimates, the vari- 
ous towns in the territory were visited by representatives of the Com- 
mission, whose canvass included information in connection with power 
at present used, power likely to be used in the immediate future, and 
the probable amount of electric power which could be disposed of to 
the consumer, if supplied’ at reasonable rates; this information is set 
forth in Tables I. and II. 


There are at present comparatively few towns in the territory 
in which any extensive present or probable immediate future demand 
for power exists, but where any considerable démand was found which 
could not be supphed locally, it was considered advisable to indicate 
specific water power developments and transmission schemes by which 
these available markets could be most reasonably served, and detailed 
estimates thereon will be found worked out elsewhere in this report. 


It must be borne in mind, however, that this whole district is 
mineralized particularly with iron ores, and that enormous tracts 
of pulp timber are yet untouched. It can therefore be confidently 
predicted that with improvements in the methods of electric treat- 
ment of ore and with advance in value of pulp, these water powers 


will form a more than ordinarily important factor in the develop- 
ment of this district. 
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TABLE I. 


POWER CONDITIONS. 


NORTH SHORE OF LAKE HURON. 


on 


on 


in 


Steam 
Average Average | Maximum Power 
Popula- Total Hydraulic| Hydro- | Available 
Town. tion Power Power Electric |for Electric Remarks. 
Used Used Power Installa- 
Hee Direct. |Developed. tion. 
HHP: HH. P. HP 

Copper Cliff... 2,000 3,000 3,000 Power controlled by 
Canada Copper Co, 
Plant at Turbine on 
the Spanish River, 

Espanola,,.... 10,000 8,000 2,000 Power on Spanish 
River, Spanish River 
Pulp and Paper Co. 

Victoria Mines 300 550 500 Available power 
Spanish and Ver- 
milion Rivers. 

Massey........ 750 120 100 Available power on 
Sable River. 

Blind River... 1,200 820 200 100 100 Available power on 

Blind River. 

Thessalon,.... 1,350 800 150 Available power 
Mississauga River. 

Bruce Mines ., £60 600 500 Available power on 
Mississauga River. 

S. S. Marie,... 8,763 8,000 1,800 3,500 Power developed at 
St. Mary’s Rapids, 

Steelton....... Available power at St. 
Mary’s Rapids. 

TABLE II. 
POWER CONDITIONS. 
NORTH SHORE OF LAKE SUPERIOR. 
Steam 
Average | Average | Maximum Power 
Pooula: Total Hydraulic; Hydro- | Available 
Town. Ae Power Power Electric |for Electric Remarks. 
pon: Used. Used Power Installa- 
H.P. Direct. |Developed tion, 
jauses, EP: H.P. 

Port Arthur...| 10,206 4,000 950 2,400 Available power 
Current, Nepigon 
and Kaministiquia 
Rivers. Current 
River at present de- 
veloped by munici- 
pality. 

6,000 1,500 900 Available power on 


_ Fort William..} 10,426 


Nepigon and Kam- 
inistiquia Rivers. 


a ae ON a eens mnecumnd 
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PART III. 


SOURCES OF HYDRO-ELECTRIC POWER. 


Of the rivers flowing into Lake Huron along the north shore, the 
Spanish, Vermilion and Mississauga are the most important as re- 
gards size and hydro-electric possibilities, numerous water powers ad- 
mitting of more or less economical development existing on these 
rivers. ‘Two plants are at present in operation on the Spanish River, 
furnishing power for pulp mills and mines. 

This district contains valuable timber and mineral areas, fac- 
tors which will in the near future have an important bearing in de- 
termining the economic value of the available water powers. 

Rivers of lesser importance in the same district are the Blind, 
Sable, Serpent, Onaping and Whitefish. 

At the head of Lake Huron is the important international power 
of the Sault Rapids on the St. Mary’s River, which takes the total 
run-off of the Lake Superior basin. This power is partially developed 
on both sides of the river and forms the basis of operation for the 
industries established and controlled by the Lake Superior Corpora- 
tion at Sault Ste Marie. 

Along the north shore of Lake Superior, many fine water powers 
exist, which, in many eases have but little present economic value; 
exceptions being the Nepigon, Kaministiquia and Current Rivers, the 
importance of which is due to the fact that they are within transmis- 
sion distance of the rapidly increasing power markets of Fort Wil- 
ham and Port Arthur, and, especially in the case of the Nepigon, are 
of sufficient extent to use for grinding the pulp output of the Nepigon 
watershed. 

In the following table is given a list of water powers in the ter- 
ritory covered by the report. As a rule, only those powers possess- 
ing fairly good natural head have been included in this list, but it 
should be understood that in many localities, rapids, or series of rap- 
ids, could be drowned out, and an artificial head created by means of 
adam. In most cases, the question of back-water damage would not 
be a serious one, So that the heads obtainable would be limited only 
by the capital investment in connection with the dam construc tion. 


4 
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The figures in the second column of this table indicate uniform low- 
water flow only, and it must be understood that in practically all 
eases enough local pondage can be obtained above the headworks to 
provide for a considerably increased peak capacity. It is not gen- 
erally feasible, however, to obtain in this way storage sufficient to 
materially augment the natural dry-weather flow over a greater 
period than that required to take eare of the daily variation of load 
demands, without a large relative expenditure for impounding storage 
reservoirs. 


To this general observation, there are two notable exceptions, 
namely, Lake Nepigon, with 1,500 square miles of area, and Dog and 
Shebandowan Lakes, with 100 square miles of area, serving to create 
natural storages, which, in the case of Dog Lake, can be enormously 
increased in value by the expenditure of a small sum for construction 
of a dam at the outlet of the lake, which wil] raise the lake level ten 
to fifteen feet during high-water and hold the same for use when re- 
quired at low-water periods. | 


TABLE Ill. 


Water powers in the districts of Algoma and Thunder Bay on 
rivers tributary to Lake Huron and Lake Superior. 


oo sia Minimum | Present 
Water-power. Head Prater a: pe Installa- Remarks, 
Flow Ower. tion, 
fol) & HP 
z CFS. ae 
Feet. 
SPANISH RIVER: 
IPROVO) sanoeosdvaapeycenne 62 1,800 10,145 10,000 Spanish River Pulp and 
Paper Co. 
Nati alls vr. scisssee ect. 28 1,027 2,620 
Vebiea nl EWI Aw sees desde 85 1,027 7,936 5,400 Cinada Copper Co. 
Norway Falls and Rapids.../ 40 935 3,400 ae Lot 9, Con. 1, Hyman. 
Township, No. 108.......... 14 935 1,190 es Above Agnes River. 
Township, No. 108.......... 32 8389 2,429 iss; Below es o 
Metagama (rapids)......... 27 400 980 
e oe le Jn lot eee 16 400 580 
BiSCOtLASIN GO Sted Gaceies oe is 26 266 630 
VERMILION RIVER: 
Wabageshik Rapid.......... 15 720 980 
wy Chatemen + 42 720 2,750 
Soo Line Crossing....... .. 15 700 955 
isiand: Rapids e.cs.6 5. o. 11 667 667 
EASCAG Chae omaha OMe St ae Ses 19 667 1,150 k 
Big Stoby, Halsi anu wa. a 35 640 2,040 1,350 Ver. River Pewer Co. 
CEPPRE, CrOSssiNS sf sea. Thou cs il 500 500 
WarciwOOdes cue ho oeices 9 500 410 


Onwatinelakens .ciees cs ces 18 193 313 
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TABLE III.—Water-powers in the districts of Algoma and Thunder Bay on rivers 
tributary to Lake Huron and Lake Superior.—Continued. 


Estimated 
Low 
Water-power. Head| Water 
Flow 
ClHES: 
Feet 


ONAPING RIVER: 


PSH WAS IA. oe aetna satire 127 300 
all Gicme ieee er 15 300 
Hall and Rapids............ Po 240 
RRADING cele cannes fleas ech 180 
Onaping Chute (outlet). Tees 11 147 
WHITE-FISH RIVER: 
White-fish Falls ............ 47 117 
Charletoqr teeta ®t icy eee es 58 85 
HONG TAK sa. sce e  cctece 16 80 
SABLE RIVER: 
Bridge Rapids | o).223% savor 8 230 
Spanish Chute. +20)... 2.0 38. 230 
Graveyard Chute........... 54 230 
Island Rapids. ..5\. 252%. se 16 230 
Crookedtnc: co epee 19 230 
MCALEAU Nie coca Ae lee) 230 
Cameron Halls one eee 45 230 
Wong Rapids. (Gui 16 230 
Ragged Rapids .....!,...... 24 200 
McKee Halls. 2 es 39 160 
High Walia io se eee 51 130 
SERPENT RIVER: 
McCarthy's Chute .......... 61 154 
ist Log- gt Cs re err oe 63 140 
Srl ee Cee an aie 36 140 
rd rpc coat anne { 26 140 
th DA py ae 19 140 
Fall and eae ce below: 
Whiskey Lak parade ot 40 
Rapids at Big Bear Lake . 32 40 


rterenen Malls .i3.0: 3 eee 23 87 
White Falls ?:, ii. 22 hee 55 87 
High Pals ever te eee 31 87 
Chiblow Lake (outlet)... | *’ 45 87 

ihe gba whee Rivur;: 
BST Hat hs aycda eater eens Tesh AN 1,050 
Rid Baill onus ec ciact, heed 21 1,050 
{late Fallec 57... 32 1,050 
ACH «Hee he ort ee 18 850 
Gh AT Bees bara eee ee 81 850 
Squaw Chiite ss ce ee 17.5 850 
Aubrey er and Rapids. ..| 117 750 
BOSse Lncene ie 24 420 
Head of nee iaae ee 13 360 
“ +1) get ie 21 180 
th ait eee 38 160 

WHITE RIVER: (K. Branch 

Mississauga). 
Belis Hallss fey, Vase ee 17 210 
MV ite alle «6 oe vO oe 16 100 
ST. MARY RIVER : 

S00 Rapids! fe. .ue0n.. ee 18 60,000 


Minimum ! Present 


24 iii 
Power. 
3G 


Installa- 
tion, 
H.P. 


80 


6,500 


At mouth of River. 


Combined with 9 ft. fall. 


¥% mile'from Massey. 


Canada Saw Mill Co. 


7% miles from Blind 
River. 


Tot No. 12, Con. 6, Glad- 
stone. 


Take Superior Power 
Company. 
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TABLE III.---Water-powers in the districts of Algoma and Thunder Bay on rivers 
tributary to Lake Huron and Lake Superior.---Continued. 


Water-power,. 


GOULAIS RIVER: 
Lower Fall 
Wppetaballecv eco so ess a 


avere (0) 6a) >) 6 be) phy (eran O18) 


CHIPPEWA RIVER: 
alive tiniowtin i ia osreeis st 


BATCHEWANA RIVER : 
Fall at mouth 
2nd Falls 


prec ere rere arene 


sieht enChiiase siis)\*) ape. 08) © © 8) ea, 


MONTREAL RIVER : (Algoma) 
Fallat soutien. eens ot. 
Wippemc halle cn ars. vcctsecrictels 

AGAWA RIVER: 
Balika taomclioaisteusst- 

MICHIPICOTEN RIVER : 
Michipicoten Falls.......... 
Cat Portage Falls........... 
PigeoneKalls coe fe... cows ses 
Stony Portage Falls,....... 


SHEQUAMKA RIVER : 
IESG RS Joie 80 leon eRe ens aie orem 
Second ?hailhiensacrdeccsite ons 
PP enCe Bia Vleet ten edicts oes 


MAGPIE RIVER: 
Ist Fall, 2nd Fall, 8rd Fall.. 
AthieBa hie aon taste Nek 
Dene Malle etme atc felons 


DoG RIVER: 
Denison Halls a... we ween’ 
WHITE RIVER: 
1st Fall 


2Hida. 


CC 


ee ee ee rr eeereseersenes 


Cr ee ee 
Pe ee ee ed 
TAO 61 8 OBO a! O08) 3s sh aweleleieile.e 
CP en eer eeerersereacce 
Ce ar) 


C6, 6 60 'e v8.10 © 6's 0) ef ole © 6 =) 9 


9th 
10th 
llth 


Serer hear et er reneever 


C0) 9) Shee wr 2S) on) p16. 919) S89’ oO: 


oe 


ere or or ery 


Pic RIVER: 
Lake Superior Portage..... 


White Otter Falls .......... 
Sand Hill Portage.......... 


Head 


Feet. 


145 


115i. 


Estimated 


Minimum 
24 hr. 
Power. 

EP: 


Present 


| Installa- 


tion, 
15 ex 


2,100 


Remarks, 


Artificial head. 


Algoma Central cross ° 


ing. 


Including backing up on 


rapids 10 ft. 


Algoma Power Co. 


First and second Fall 
would be combined 


by means of 
at first fall, 


a dam 


At mouth of river, 


4 miles 


6 miles from IL, 


from 
Mine, 


perior. 


6% miles from 


perior. 


63, miles from 


erior. 


Pp 
114% miles from 


erior 


p ; 
113, miles from 


perior. 


124% miles from 


perior. 


184% miles from 


32 
27 
25 
15 


perior. 
miles from 
perlor. 


miles below 


zambert. 


miles below 


zambert. 


miles below 


zambert. 


Helen 


ot et aa 


Monti- 
Monti- 
Monti- 


. 


60 miles above Lake Su- 


perior. 
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TABLE III.---Water-powers in the districts of Algoma and Thunder Bay on rivers 
tributary to Lake Huron and Lake Superior.— Concluded. 


Estimated 
Low 
Water-power. \Head| Water 
Flow 
CARS: 
STEEL RIVER: 
Simpson’s Stretch.......... 71 150 
BLACK RIVER: 
Hatissat-month~s*.0.¢..5 erase 106 ae 
NEPIGON RIVER: 
sCameron Rapids. o.c.. 17.41 39 5,500 
SPINE ROC Kaeo eas meee ees 15 5,500 
Island.-Portage sf sact sco see: Se) 5,500 
Pine Portage Rapids........ 
WititerChirte. (22,.08),. wanes 12 5,500 
Wictotia Rapids... | 10 5,500 
Camp Miner Rapids........ i 5,500 
Mirginkalick acc eo Ree 25 5, 500 
TUR CROGK |, Sie mee Ree 38 5.500 
NEPIGON TRIBUTARIES: 
STURGEON RIVER 
Wo-g4a-mil-non.., 40.242... 42 250 
Beaver Falls s,.:6¢ 205 28 250 
RED PAINT RIVER: 125 
OMBABIKA RIVER : 120 
MuD RIVER: \ 
WABINOSH: 
GULL RIVER : f 
BLACK STURGEON RIVER: 150 
WOLF RIVER: 
Hirstibta lls ev oe pee pee 30 100 
SECONG Hal lene are eee 42 100 
CURRENT RIV&ER: 
Halscat mouth <5... ee oe 86 *130 
Cascades. <3. yan eee 100 *100 
KAMINISTIQUIA RIVER: 
t{Mt. McKay and Kakabeka be 

RAIS ARG hot et Ree ens 25 830 
Kakabeka Falls and Ecarte) _ 

Rapids.) srs 2a ee | 180 800 
RADIOS 225.00 t cole A eee 10 800 
Rapids We dec yi ant, Eee 33 450 

1DGR Malice Shs Mees 5. Peete 347 450 
PIGEON RIVER : 
Bie a shia ls es aie shee San 110 125 
CASCAdES =. ane. ht. Rela 100 60 
ARROW RIVER: 
Piet Pals... 4 tule See 37 60 
KAWA-KASHKAGAMA RIVER: 
Upper Ralls 35 2a ee | 14 100 
iowa halle. cee Seeken 21 100 


Minimum 
24 hr. 
Power. 
Heo 


Present 
Instalia- 
tion. 
Jey) ee 


1,100 


10,000 


Remarks. 


7 miles from Jackfish. 
7 miles east of Schreiber. 


14 miles from Nepigon 
Station. 


30 miles from Nepigon 
Station. 


Adjacent toiron deposits 


No valuable water 
power. 

Good storage but 
valuable power. 


no 
Not explored. 


No valuable water 
power. 


Port Arthur Municipal 
Plant. 


ot 2. Block Ay Pai- 
poonge, 


Kaministiquia Power 
Co. 


25 miles from Port 
Arthur. 


At mouth of River. 


At mouth of River, 


North of height of land, 
(tributary to Keno- 
gami.) 


{Proposed development, 


‘Fstimated flow dependent upon adequate storage facilities (Fannings’ report.) 


a 
2 
. 
E 
“ 
7 
b- 
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PART IV. 


GENERATION OF POWER. 


In the district covered by this Report, there are comparatively 
few power developments in existence at the present time. Several 
of these, however, are of considerable magnitude. In the field of local 
distribution are included the Spanish River Pulp and Paper Co., 
Canada Saw Mill Co., Lake Superior Power Co. and the Port Arthur 
Municipal Plant. 

The plant of the Spanish River Pulp & Paper Co. is located at 
Espanola on the Spanish River. ‘The total development is for 15,- 
000 H.P., of which about 10,000 H. P. is being used at the present 
time, 8,000 H.P. being taken by direct connected pulp grinders and 
the remainder on lighting, motor and other loads. 

The Canada Saw Mill Co. utilizes a small power at the mouth of 
the Blind River. The total output is required for the lighting load 
of the Company’s mills and the Town of Blind River. 

At Sault Ste Marie, the plant of the Lake Superior Power Co. 
has a turbine capacity of about 6,500 H.P. Of this 3,800 H.P.-is 
electrical and the remainder is consumed by direct-connected pulp 
grinders and other pulp-mill machinery. 

The Port Arthur Municipal Plant takes its water supply from 
the Current River. The maximum load on the plant is in the neigh- 
borhood of 800 H.P., which under present conditions is excessive. 
Steps are being taken to improve the storage facilities of the upper 
river in order to provide for 1,000 H.P. additional maximum ¢a- 
pacity. 
Of the Companies transmitting at high potential, the Canada 
Copper Co. and the Kaministiquia Power Co. are the only ones in 
‘operation at present. The power station of the Canada Copper Co. 
is located at Turbine on the Spanish River, and energy is transmitted 
twenty-two miles to the Company’s plant at Copper Cliff over a du- 
plicate transmission line, at 34,000 volts, three-phase 25-cycles. The 
present capacity of the plant is 5,400 H.P. and two additional units 
of 2,700 H.P. each are to be installed this year, making 10,800 H.P. 
in all. 
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The Kaministiquia Power Co. has an extensive plant at Kakabeka 
Falls on the Kaministiquia River, with a partial installation of 10,000 
H.P., which, it is stated, is shortly to be doubled. The plant is in 
operation at present and transmits power over a 25-mile double trans- 
mission line to Fort William at 25,000 volts, 3-phase, 60-cycles. 


At Big Stoby Falls on the Vermilion River is the plant of the 
Vermilion River Power Co., which has an installation of 1,350 H.P. 
capacity. This plant is within transmission distance of Victoria 
Mines, Copper Cliff and Sudbury, but is not in operation at present. 


The Algoma Power Co. has a plant under construction at Michi- 
picoten Falls, on the Michipicoten River. This plant is to have an 
initial capacity of 2,100 H.P., the prospective market being the neigh- 
boring mines, of which there are a considerable number, the estimated 
demand being about 1,500 H.P. 


The Mount MeKay & Kakabeka Falls Power Co. propose to de- 
velop a 25-foot head on the Kaministiquia River in the Township of 
Paipoonge, about seven miles from Fort William, where it is the in- 
tention to drown out a series of rapids by means of a dam. Under 
dry weather. conditions, the flow would be sufficient to generate 1,500 
H.P., but with storage and regulation, such as will be necessary in 
connection with plants on the upper river, this output could be 
doubled. ‘The capital investment necessary in this case will be very 
heavy, owing to the extensive dam construction. It is understood 
that this power is required chiefly for the operation of a suburban 
electric railway. 


A considerable number of towns in this district have sufficient 
water power latent in their immediate neighborhood to supply their 
probable needs when the demand arises. Of these the following may 
be mentioned: Schreiber, 725 H.P. on the Black River, 7-mile trans- 
mission; Jackfish, 970 H.P. on the Steel River, 7-mile transmission ; 
White River, 200 H.P. on the White River, adjacent to town; Blind 
River, 435 H.P. on the Blind River, 7 1-4-mile transmission; Massey, 
805 H.P. on the Sable River, 1-2-mile transmission. 


As a result of investigation as to present and probable immediate 
future demands for power in this district, three tentative schemes of 
development have been considered, by which these demands could be 
most reasonably met. They are, (1) Dog Lake, at the head waters 


; 
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of the Kaministiquia, 347 feet natural head; (2) Cameron Rapids on 
the Nepigon, 39 feet natural head; (3) Slate Falls on the Mississauga 
31 feet natural head. 


(1) Dog Lake Development: This power is situated about 25 
miles northwest of the towns of Port Arthur and Fort William. An 
effective head of 310 feet can be obtained by utilizing the difference 
in level between Big Dog and Little Dog Lake. The distinguishing 
feature of the development would be the construction of about 3,500 
feet of head-water tunnel. The value of this power is due to the 
high head and the exceptionally good storage facilities of Dog Lake, 
which has an area of 53 square miles. 


(2) Cameron Rapids Development: This power is situated on 
the Nepigon River, about 14 miles north of Nepigon Station. The 
very considerable economic importance of this power is due to the 
fact, already mentioned, that it is within transmission distance of 
Port Arthur and Fort William, and that it is available for the de- 
velopment of the extensive pulpwood areas of the Nepigon water- 
shed. In addition to this, the remarkably favorable topographical 
conditions in the neighborhood of the power-site, and the magnificent 
storage facilities offered by Lake Nepigon, with its 1,500 square miles 
‘of area, which would obviate all necessity for artificial regulation for 
some time to come, combine to make this a most attractive proposition 
from an engineering standpoint. 


(3) Slate Falls Development: This power is situated on the 
Mississauga River about 25 miles from the town of Bruce Mines. A 
head of 40 feet can be obtained here, and in view of the natural con- 
ditions, the scheme of development is simple. No natural storage 
basins are available in the vicinity, but the dam necessary for the de- 
velopment will provide storage sufficient for any daily peak load 
within the limit of the temporary overload capacity. 


Details as to horse power to be developed, capital costs and annual 
charges will be found in table IV. and V. following. These estimates 
are based on information collected by the Commission’s engineers and 
on such other information as was available and known to be authentic. 
In the half-load estimates, it is assumed that permanent works for 
full capacity will be constructed at the outset. This includes dam, 
forebay, foundations, buildings, etc. 
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TABLE IV. 


ESTIMATED CAPITAL COST OF DEVELOPMENTS. 


Net amount of j 
power to be developed.| Total capital cost. Cost per H.P. 
Tees 


Location of water-power. 


Full Half Full Half Full Half 
Capacity. | Capacity. | Capacity. | Capacity. | Capacity. | Capacity. 


Dogiemere cic ae: 13,675 6,840 | $832,000 | $619,700 $61 00 $91 00 


Cameron Rapids......5... 16,356 8,250 815,000 600,000 50 00 73 00 
Siatevhalis a Sachs a eee 3,686 1,843 357,600 260,000 97 00 141 00 


The capital cost in each case includes step-up transformer sta- 
tions, one reserve unit in excess of each of the above mentioned 
capacities and a spare transformer in each station. 


TABLE V. 


ESTIMATED ANNUAL CHARGES ON 
GENERATING PLANTS. 


Dog Lake. Cameron Rapids. Slate Falls. 
Items. 
Full Half Full Half Full Half 
Capacity. | Capacity. | Capacity. | Capacity. | Capacity. | Capacity. 
Wages administration, 
oe transformer 
OSSES Ae ciot cu ee te $138, 760 $11,296 $16,375 $14,390 6,000 000 
Maintenance and repairs 16,427 10.632 17,327 11,478 ey + 868 
Replacement fund........ 15,927 10,132 16,727 10,978 6.334 3,669 
Interest at 4 per cent....., 33,278 24,787 32,561 24,008 14,303 10,400 
Total annual charges. $79,392 $56,847 $82,990 $60,854 $33,271 23,937. 


TRANSMISSION OF POWER. 


In connection with the hydraulic developments dealt with in the 
previous section, three specific transmission schemes have been as- ~ 
sumed as best meeting present and probable future power require- 


ol bays See Fe Pe 


- " ‘ 
ay a ee Pe S|? 


ae ia 


\ 


1907] Hydro-Electric Power Commission. 19 


ments. They are as follows: (1) A line from Dog Lake to Port 
Arthur, Fort William and vicinity; (2) a line from Cameron Rapids 
on the Nepigon to Port Arthur, Fort William and vicinity; (3) a 
lne from Slate Falls on the Mississauga, to Thessalon and Bruce 
Mines. 


Detailed estimates on these schemes will be found-in table VI. In 
all cases, the use of a high-class wood pole has been assumed, with 
telephone wires on the same poles. The transmission table (VI.) 
shows the capital cost and annual charges on the transmission lines 
from the step-up transformer station at the various points of develop- 
ment to the step-down stations at points of local distribution. The 
annual charges include depreciation and repairs, interest and cost of 
patrol. 


The table of transformation details gives particulars concerning 
the proposed transformer stations. In all cases, the stations are as- 
sumed as being built for full capacity at the outset, with equipment 
to be installed as required. The transformation charges provide for 
municipal taxes on building, insurance, depreciation, engineering and 
contingencies, and interest during construction. 


The summation sheet contains the charges for transmission, trans- 
formation and administration chargeable to each municipality, to 
which is added in each case the cost of power at the generating sta- 
tion The final column is for 24-hour power at low-tension bus-bars 
of the various municipal substations. 


In Table IX. is shown in condensed form the total investment 
and the annual charges for transmission and stepdown transforma- 
tion: also the cost per annum per horse-power ready for distribution 
from the low-tension bus-bars in the various towns. 


iSsion. 


. 


Hydro-Electric Power Comm 


20 


00°% 00°F 00°88 00° L9T 00 SF6 00° 006'T 00° 09F 00° ST6 
00° s6z$ 00° FSIS 00'0Ss'c$ | 00'68F‘SS | 00°ZOL‘9TS | 00°TEz‘oes | 00°K0z‘9s 00° L6L' TIS 
0S $¢ 00°8z 0L°986. 00°Z10'T 00° 0¢z'% 00° 0¢2'% 00°006 00° 006. 
2G" 68S 91° SZ Sh'S9e FH | FS LLP'ES | 00°2Ch'PIS | 00° 186'Lz$ | OO'gos es | 00°26Z‘0TS 
16° FT 98°L 88° L88 }>° | 66° FPS OL C6I OI SLE 4 Bl OL'ZIZ 06° LIP 
6h 'S 18° 0g °9¢ SP LG O12 0Z°Z9 Gg °cg G9°89 
0g Go 0¢°0T GL‘ OT og¢ 0¢°¢ 0¢°¢ 0¢°¢ 
86° TL 0g°9 80° TLS 91° 9L% OT SST OF SOs GZ TLT GL’ LES 
08 "60S'8S | O8"Bz8'TS | 04" Ez8's9$ | Oz Eos'cos 00'0G2'STZS} 00°SAT'91FS) 00°¢26‘288 | 00°CLO‘TLTS 
OL 617 08 FIT 06 2&6 ‘F 01° 180°C 00° 0L8°% 00° 6FS'G 00° L1¢‘s 00 ‘8F8'9 
0S" 98 00°6T 0G" 18 00688 00° SL 00° Sz6 00 98¢ 00° OFL'T 
088 08°F 04° T6T. 0L°S6T 00°00T. 00°00T. 00°00L, 00°00. 
OS" PLT 00°16 OL 616'S 00° 800'F 00° 6Z'% 00° F2S‘F 00° 188° 00°809°¢ 
&8 8 eg 8 G6 061 OST 008 
9T 91 9% 9 GL GL c GZ 
“Aypeded | -Ayroedea “Aypedey | ‘Ayoedes | -Ayredeg “Apoedey | -Ayoedea “AyDedeg 
eH Lint s1eH WM j1eH Hn Jeu Ta 
*saT94D 09 “A 000‘0F "S2TIAD 09 “A 000‘0F "seTP94D 09 “A 000‘09 “S214 09 “A 000‘SE 
uolessot,y, Soul, vonig InQ4ytly 410g INnQ LY JOT 
0} O} O} O} 
SII@ 9321S SIIB 27eIS spidey uolsmeg a7e’T soq 


SEVES © [09/10 Oe la ee tare oe) © 6 66 vias) 6 aL0 9 @ Rie 
TSE a 08a ae oe 8 We weal e el) Chelle a wiles el. 6 6) ee te uate 


¥) Sie Cols Neta a felta SAP's ayiny'a nial etale e wie ls, aheusi-eieiniele 


Shee), hate 8. e616 60%" bis) eVegn oa) wld .©.8 9.6 laine witeny 


or Sito Goeoy *[BIOL 


SoTDUIBUI}UOS pue Supissursuy 


wor}Da}01d Aem Jo YS1y 
i ee rs yuomdinba 


209 'e GN Sew elrele WA asso, Cie 6 se © el.©.2) 6 tae alere 
S76) @) Sele @) Sl ele ievatene o:4. 6) ehe 


2S Suess glen Mary NR emt eerie 8) «6° Ua! 8) Sie 


—: ITT tod sasieys jeyideo 


1830 


SdTOUISUT}UOS puL Sulis9u13Uy 
Bey ees worj9}01d ABM jo JY SIY 
© © 0 @e so) S10) a 6 eles 6 0. 0).6 00.4% * s'en «9 6.5 6 quomdimby 


—: TIA tod ysop [eyIdeg 


SASAB 920! e)is'e 9 ies SOLO. Lelie wi Gh Ss JOL bOI E! wt iy ere) 6.04049, Geel a tedwie, wate iene ate ie 


a ey 


“THOTT 


“SHOUVHO IVONNV ANV LSOO ‘IV.LIavo 


ODNIMOHS 


‘STIVLHdG NOISSINSNVUL 


TA 


ATAV.L 


21 


ASSLON. 


Hydro-Electric Power Comm 


. 1907 | 


00°S68'z% | 00°868'%$ | 00 9LF'LE | 00°Z88'6$ | 00°6LF'ZI# | 00°Z69'9TS | 00° S80'OTS | 00° SR6'FIF 
a 00°000°T 00°000'F | 00°00F'F 00° 00G'F 00° 000°¢ 00°000'F 00° 000'F 
ow 88° LF9 SP TLC T | 94 TEes'z 00° GZL'e 00° 606'°¢ 00° 140°8 00° LPL't 
72 88° 6PL 60 FFG'T | €4°060°8 00° FEZ | 00 S8F'9 | :00°SIO'S 00°98%'9 
a0 | : 
Ow | 
se 
. SS ¢ 6 | ; = ' e ; 
Boe 00° L6T'9TS | 00°L8z'68$ | 00° F6Z'8ch | 00 9ZL'6S | 00°STZ OSTF | 00° SZL‘9L8 | 00'E89'STIF 
BS = = | amet 
gs 00° STS. 00°OLL 00° SFL'T 00°9@8 T 00°e6¢'S | 00° F0G'T 00 LEE % 
+) ® 00'FFF'T =| 0O'ZOe'S ==: 96T'E 00° 008'S 00°E09'TL | 00°688'9 00'S82¢'0T 
ae 00°GEF'TT | 0O°CTO'RZ 00 Ee6'eF | 00°000 29 | 00°SS0 G6 | 00'E8e's¢ | 00°084'06 
a7) / 00°000°8 00° 0004 00 000°! 09°090 TZ | 00°000'T@ | 00°000'9T | 00° 000'9T 
Ze SE, | 
iS) 
0ST OGT 0¢9'T 008 & O10 4 20'FL LST'9 BEC 
‘Auoede) | -Ayoedeg | -Ayoedeg | -Ayoedeg | -Ayoedeg | “Ayroedeg | Aqoedes | *sipedeo 
He Ma JIeH 1.4 Jen ITT eH Ww 
(SII@q 2781S) ($118 37¥1S) (spidey mo1sure) (amma yos aye’T Sod) 
UOTeSSsoOyL Sou Vong Ingjty 410g Inyjyly 310g 


‘*morjeied9 
ose yang 390 13d F ‘ysarojUy 
sreeerss* TOTTeDaidap pure 300 BUS ATE 


—:sodieyo [enuuy 
Se TBIOLT 

DOIG NRE WOTIONIYSUOD Aiu1Inp Jso12qyUy 
sslussuUOS pue sULIVAnIsUy 
seer eees Ne OMA Dey 

Sie oxe “ss - JoL pues Sulpring 


—: sop TeudeyD 


OKO re ‘Ayroedey 


“TH9}T 


‘SHOUVHO VIVONNYV ANV SLSOO IVIId VO ONIMOHS 


‘STIVLHG NOILLVNUYOASNVUL 
ARTA Lh 


[No. 48 


« 


1ssion. 


Hydro-Electric Power Comm 


22 


6 08$ OL Les 00 Zz GL’ PIF 0L° SI GL’ 6$ 09° ZI1$ OL 6$ *te8**"TO1VeYS IaMIOJsueI) UMOp-dajs ‘sieq-snq 
UOISU3} MOT }e 190d INOY-FZ JO {SOO [BENUUE [B}OT, 
OST OGT 0¢9'T 008s 010.2 Z0'F1 L819 Z88'Z1 nouttesesess-paqonpap Sassoy [1B ‘peteal[ep “d°H 39N 
€9T GOT LSE 029'S 00¢*8 0¢8°9T 0¢0°L OOT'FI See eek tb My ee ge pedoyeaap ‘d'H 18101, 
PPO'PS P90 FS Ors‘ 9e$ TLG'StS 2ST 96$ 69¢'9S 18 €C6'LL$ GCP LIS iS are oe eee ate? ah ue: sasbieas Se AFEIOL, 
Gor 99 LET ber 1 L60°9 9¢9'9 0%8"F 0&8'9 beeen: Ea Te CH wor eIISTUTMUpY 
868°Z 868'S OLE L &28'6 6LP ZL Z69'9T €80°01 S80) Pek les oe tee. RG "soos TOeMILoOjsuel} UMOp-d3}s 
£62 PCL oeg'e GRFC ZOL ‘OT Tez‘ 0E £06:9 ings egal [i sNepasens.syepe n'a eunkecue 30 ‘ee 4c ereL® col éiy) Siw aos! eccoeees WOISSTUISUBLI I, 
8Z8'T OFFI 601 GUSTS PS8'09 066°Z8 LFS‘9G 26861 cit morneutojsues dn-dajs Surpnpour ‘worjB1sueD 
—: sosieyD [enuuy 
é oce'T ete 098 ea 9060 et 90% ‘01 —: uorze[ndog 
‘kyoedes | ‘Aypoede | ‘Aypeded | “ApedeD ‘Appoedeg | “Aytoede) | ‘Aypedea “AqisedeD 
TPH TM JIE ima s1eH Wg Je gases 
sei “We 
(‘s]Te@A 97 e]S) (STL@a 2321S) (‘spidey wo1smed) (‘ayxe’l dod) 


WOT BSSOULL 


‘SOUT, GonIg 


inqyiy 0d 


inyyiy }40d 


‘SHVva-SOd NOISNHL MOI NOILVLS-dOS Lv SISV4 AYNOH FZ NO YHMOd HO LSOD IVONNVY ONIMOHS 


“LHAHS NOLLVWWNS 
WA aTaV.L 


23 


aSSion. 


Hydro-Electric Power Comm 


1907 | 


uol essay L 


SOUL sonIg 


iInyiiry 10g 


Inq} }10g 


26 0&$ OL L2$ 00° ek tL PIS OLS I$ GL 6$ 09° ZI O1'6$ 
169° tears 928 ‘ait ale 18 IST 6z¢ £26 ‘OPS 982918 061 '9z8 
882 TZL POL'F. 626} Cee 'C1 G90'8T 98¢'9 06¢'TT 
606 ‘T TSs‘T ZOL‘S ece'01 9F8‘9T T98‘8% 00L°6 009‘FT 
0% 1sT$ 00° 1ZI$ eG" LE pore 0% Bes 09° 968 - OF Sze 
90261 9Z0'8 LLG SUI 918°808 gga‘ TCP €99'F9T 09168 
Og OST oog's O02 CZ0'FL L819 C8E'S1 
‘Ayroedey | “Ayioedey | *Ayioeded | ‘Aq~oeded | -Ayoedes “Ayroeded | ‘Ayioedeg | -Aytoedes 
JIeH HAT eH na JIeH auskse JTeH Wnt 
(s][@4q 23B]S) (S][@d 93e]S) (‘spidey wo1smed) (aye’T Soq) 


Sore Sn dy aot Sh Se ts soasay Sata Ods Ut 
pue sul[ Surpnypout ‘umnue sod 1amo0d inoy-fz Jo SOD 


© O66: w) a). F) OLY eae. @ 0.0 10.5\/nl sie) Cia one ters tolere Ce ae ed 


TRIO 
Ce Sha Ole [6."eete a) 6.a, Wa, 6 wee) 6 ater aS 6 6.6 Cig. eleln eels phee ye) lod P ‘jsa1910] 
pa erence, Aer Lee ee ee ia 

-pe pue uoneiedo ‘uoryepaidap ‘siredai jenuue [e10L, 


Teese ** 9 STIOTVBS 
IAUI1OSNeN WMON-dajs SaUIpNOUL ‘Watmysaauy [e}OL 
re “""paywqiystp ‘dH [2301 


“uaz 


“XT ATA L 


SLUNAWLSHANI NOISSINSNV WL 


24 Hydro-Electric Power Commission. [No. 48. 


INDIVIDUAL TRANSMISSION. 


The various sub-stations have been estimated on the basis of 
transformation down to 2,200 volts, but the cost of distribution of 
power at this voltage will be dealt with in Part VI. Many instances 
arise, however, in which it is desired to supply a single large con- 
sumer or a small municipality at sonie distance from a sub-station. 
When this is the case the following table may be made use of. The 
total cost of power to such a consumer is ascertained by adding the 
rate per I1.P. from this table to the cost of power at the nearest 
municipal sub-station. The charges for such a branch transmission 
do not include any allowance of right of way or telephone, it being 
assumed that the highways would be available for such low voltage 
lines, 


TABLE X. 


SHOWING CosT oF DISTRIBUTION FROM MUNICIPAL SUB-STATION TO 
AN INDIVIDUAL CONSUMER, NOT COVERED BY LOCAL DISTRIBUTION. 


oe | Cost per Horse-Power per Annum for the Delivery of Various Amounts of Power. 

Municipal 

Sub-station. 

50° Ee. 975 HP. | 100 EP? 150) EP: 200) Hepa 250gEe ee a300 7a. 
2 $5.58 $4.20 $3 .53 | $2.92 $2.74 $2.60 $2.51 
3 6.89 -| 5 20 4.41 | 3.60 3.25 3.10 3.03 
4 7.92 Beis 2.5220 4.27 3.93 3.72 3.86} 83 
5 8.87 | (ij ilts: 5.98 | 4.96 4.55 4.32 4.17 gue 
6 10.20 S724 = SORT 5.38 5.13 4.60 4.43 
8 14.10) j° 10514 8.40 6.97 "6 24 Cer eed al 5.58 S# 
10 16.12 12.13 9.54 | 8.31 7.68 6.96 | cee 
12 18.76 | 14.08 | 11:12 |P 10.42) |= 8.42 7.96 | 7.22)82 
15 | 22.74 | 17.08 | 13.48 10.89 | 9.35 8.84 | nal oe 
4 o 8 5 5 | | | 
PART VI. 


DISTRIBUTION OF POWER. 


The cost of distribution from the municipal sub-stations to the 
consumers’ premises varies widely with different conditions and de- 
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pends.upon the distances involved, the magnitude of the demands of 
individual consumers and the grouping of these consumers. 


‘This cost of distribution will not necessarily, however, give the 
imerease of cost to the consumer above that paid for the power by 
the municipality unless a method of charging be chosen which will 
take into account the difference between the sum of the consumers’ 
maximum demands and the maximum demand on the station. If the 
charging rate for power were one composed of a flat rate based on 
maximum demand plus a rate per k.w.-hour or H.P.-hour actually 
registered by meter, then it would be approximately correct to say 
that the combined rate per H.P. to the consumer should be the same 
as the cost of power at the sub-station plus the cost per H.P. of the 
distribution service. Besides this the ordinary municipality has such 
various means of modifying the rates for power, such as limited-hour 
contracts with motor users, contract with summer users of electric 
power, etc., that fair rates could only be established after a careful 
study of the actual conditions after operations were begun. Under 
average conditions in a town demanding 1,000 H.P. or over, it could 
reasonably be expected that 10-hour power could be sold at the same 
or even a lower rate, if based on maximum demand, than that charged 
the municipality for 24-hour power at the sub-stations. In other 
words, the municipality might expect to profit sufficiently from over- 
lapping peaks, 24-hour power for lighting, pumping, general motor 

users, ete, etc., to pay the cost of its distribution. 


PARE VAL 


MOTOR INSTALLATIONS. 


To complete the information regarding the cost of electric power 
to the consumer, the following table is given, showing the cost of in- 
duction motor service per H.P. per year. 
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TABLE XI. 


CAPITAL COST AND ANNUAL CHARGES ON MOTOR INSTALLATIONS, 
POLYPHASE, 60-CYCLE INDUCTION MOTORS. 


| 


| | ANNUAL CHARGES. 


Capacity. | Capital Cost per | 
HP; / | 


Veet Instalied - 1) : | 
| | Interest | Depreciation | Oil, Care and Total per H.P. 
5% | and Repairs, 6% | Operation. ~ per Annum. 
5 $39.00 $1295 $2.34 $4.00 $8.29 
10 | 36.00 1.80 DG 3.00 6.96 
15 30.00 1.50 1.80 2.50 5.80 
20 | 25.00 125 1350 2.00 4.75 
35) 22.00 1.10 By? Ieee 4.17 
50 20.00 1.00 0) 10) 3.70 
to 19.00 95 1.14 1 {25 3.34 
100 17.00 85 1.02 1.00 228 
150 | 15.00 75 90 .80 2.45 
200 | 14 00 .70 . 84 .70 Ee. 


| By combining the costs oiven in this table with the eost of dis- 
tributed power, as indicated in Part VI., the final or total charge per 
H.P. per year will be obtained. 


PART VIIL. 
SINKING FUND. 


In the above estimates for transmission and transformation, de- 
preciation and replacement have been provided for which would re- 
place the different classes of plant in periods ranging from 15 to 30 
years. ; 
The charges would, therefore, amply serve the purpose of any 
sinking fund which might be considered needful. In the case of the 
generating plant estimates, however, these charges would not be suf- 
ficient for such a purpose in the so-called permanent portions of the 
development, comprising the dam, head-works, power house, ete. 

A forty-year sinking fund to cover these portions of the de- 
velopment amounting, on the average, to about $50 expenditure per 
H.P. of capacity would require a charge of $0.55 per H.P. to repay 
this expenditure in 40 years, interest being calculated at 4 per cent. 


PART IX. 
EXISTING RATES. 


; In Table XII., following, will be found a statement of the light- . 
ing and power rates in a number of municipalities throughout the 
district :— 
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PART X. 


STEAM POWER. 


In order to institute a comparison between the cost of electric 
power as has just been set forth and the cost of power generated by 
steam or producer gas, the following tables have been compiled after 
a careful study of data available in technical journals and also from 
data collected by the Commission’s engineers in various towns within 
the district under consideration. The capital costs have been com- 
piled from information supplied by various makers of engines and 
other machinery. ‘The tables represent average working conditions 
and assume a high-class installation. 


TABLE XIII. 


STEAM POWER PLANTS. 


SHOWING CAPITAL CosTS OF PLANTS INSTALLED AND ANNUAL COSTS 
OF POWER PER BRAKE HORSE-POWER. 


=: $$ 


| Cantal Cost of Plant per H.P. installed. | | 
| | | Annual Cost | Annual Cost 


Size of Plant, Engines, | | of 10-hour of 24-hour 
HHaPe ‘Boilers, etc., Buildings. | Total. Power per | Power per 
| installed. | | B.E.P. | BHP 
CLASS I.—Engines: Simple, slide valve, non-condensing. 
Boilers: Return tubular. 
10 $66.00 $40.00 $106.00 $91.16 $180.76 
20 56.00 37.00 93 .00 76.31 151.48 
30 48.70 35.00 83.70 66.46 131.68 
40 44.75 33.50 78.25 59.49 117.74 
50 43 .00 31.00 74.00 53.95 106.46 
CLASS II.—Engines: Simple, Corliss, non-condensing. S 
Boilers: Return tubular. 
30 70.70 35.00 | 105.70 | 61.14 WEIL 
40 62.85 | 3.60) | 96.35 | 55.50 107.10 
50 | 59.00 31.00 90.00 | 50.70 — | 97.73 
60 | 56.00 30.00 86.70 47.42 91.34 
80 | 50.00 PAO) | CleoO 43 .86 85.41 
100 44.60 25.00 69.60 40.55 79.19 
CLASS III.—Engines: Compound, Corliss, condensing. 
Boilers: Return tubular with reserve capacity. 
100 | 63.40 28.00 | 91.40 souks | 60.05 
150 Seer, | 24.00 77.70 | 29.83 | 54.63 
200 | 50.10 20.00 70.10 28.14 le 
300 | 45.90 | 18.00 | 63.90 | 26.27 48 .83 
400 43.55 16.00 59 55 | 24.84 46.12 
500 Aj 25 14.00 Hoes | QBs | 44.21 
750 40.50 | 13.00 53.50 23 .56 44.02 
1000 39.00 12.00 51.00 23 .26 43.71 
CLASS IV.—Engines: Compound, Corliss, condensing. 
Boilers: Water-tube, with reserve capacity. 
300 55.20 | 18.00 73.20 PASAT EVE | 46.32 
400 tay ea 0, 16.00 67.50 24.18 43.61 
500 49.40 14.00 63.40 2a 019 42.03 
750 46.80 13.00 59.70 22.88 41.56 


1000 | 44.30 -42,00 56.80. | 22.47 41.11 
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Nore.—Annual costs include interest at 5 per cent., depreciation 
end repairs on plant, oil and waste, labor and fuel (coal at $4.00 per 
- ton). Brake horse-power is the mechanical power at engine shaft. 


It will be noted that for a consumer requiring a large installation 
' operating for ten hours only, there appears to be little advantage to 
be derived from the use of transmitted electric power, provided the 
power is not to be distributed throughout a consumer’s buildings by 
a complicated system of shafting, belts, etc. But in the majority of 
cases this condition obtains, and herein lies one of the specific ad- 
vantages of electric power. Motors can be installed on each floor of 
the factory, or even on each machine, with but little loss in efficiency, 
and only such motors as are required to drive the machinery in use 
from time to time need be operated. In many cases due to this fact 
the total electric power consumption of a large factory would be re- 
duced from 25 per cent. to 50 per cent. below that which is required 
under steam operation, working from a central station. 


Again, where electric power is available throughout the 24 hours 
many industries will work night and day, thereby effecting a great 
economy, as is evidenced by a comparison of the cost of 24-hour steam 
or producer gas power with 24-hour electric power. 


Perhaps the most striking advantage to be derived from the use 
of electric power as compared with other power, is that the small con- 
sumer can obtain power at a rate which should not be appreciably 
greater than that made to the large consumer, although the present 
practice in selling electric power is to discriminate against the small 
consumer for the reason that electric power prices made by private 
companies are not based on cost of service, but are merely made with 
a view to displacing steam. 
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PART XL. 
PRODUCER GAS POWER. 


TABLE XIV. 


SHOWING CAPITAL COSTS OF PRODUCER GAS PLANTS INSTALLED, AND 


ANNUAL CosTs OF POWER PER BRAKE HORSE-POWER. 


| Capital Cost of Plant per H.P. Installed. AumneuCnee Anaar eats 

Size of Plant, | | of 10-hour of 24-hour 

1a enee | Machinery, | Buildings. Total - Power per Power per 
etc. Baise B.H.P. 

ES eee) 
| 

10 $137.00 $40.00 $177.00 $53 .48 $90 .02 
20 110.00 36.00 146.00 44 47 45.22 
30 93 .00 33.00 126.00 One 65.99 
40 84.50 29.00 | 113.50 35.05 59.85 
50 80.00 26.00 106.00 S224 Sey 
60 79.00 24.00 103 .00 | 30.49 52.03 
80 78.20 22.00 100.20 28.70 48.95 
100 TleoO 20.00 97.50 | 27.05 45.40 
150 76.00 19.00 95.00 251.87, AS. 
200 74.00 17.00 91.00 24.95 41.78 
300 73.00 16.00 89.00 24.24 40.40 
400 71.50 1600-2 gle EBB BO lc Vg eee 39.03 
500 70.00 12.00 | 82.00 | PP 37.54 
750 67.50 10.00 ries eae 21.55 35.99 
1000 65.00 8.00 73 .00 20.46 | 34.66 


Notge.—Annual costs include: interest at 5 per cent., deprecia- 
tion and repairs on plant, oil and waste, labor and fuel (Bituminous 
coal at $4.00 and Anthracite coal at $5.00 per ton). 


A reference to Table XIII. will show that the cost of power de- 


veloped by producer-gas plants and gas engines is less than that pro- 2 


duced by steam plants of the same capacity. It may be said, how- 
ever, that up to the present no very large installations of suction pro- 
ducers have been made, 250 to 300 horse-power being about the maxi- 
mum. But this has been provided for in the table by assuming that 
the larger plants will be made up of several units, each unit being 
not greater than 350 H.P. capacity. While operation of producer- 
gas plants has not been going on many years, and complete knowledge 
on the subject is not available, with the information at hand it is be- 
lieved that in many situations this form of power producer will be 
found more economical than a steam plant, and therefore a closer 
competitor of hydro-electric power. It must be remembered that the 
same objections hold against the producer-gas plant as those which 
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have been mentioned in reference to steam plants, namely, that 24- 
hour power costs proportionately more than 10-hour power; that the 
small consumer does not have the great advantage obtainable by the 
use of electric power; and also that a central installation in a factory 
is all that is possible if electric motors are required in various parts 
of the factory, and the only prime mover available is steam or gas. 
This will make the cost of electric factory operation very expensive, 
and considerably higher than the power costs shown in Table VIII. 
Speaking generally, however, it may be said that producer-gas plants 
have a bright future and as the design and construction is perfected 
undoubtedly the capital cost will be reduced and the cost of power 
lessened. 


TABLE XV. 


SHOWING THE EFFECT ON THE COST OF POWER OF A VARIATION IN 
THE PRICE OF COAL OF ONE-HALF DOLLAR PER TON. 


Size of Plan é Suction Producer Gas. ; Steam. 
10-Hour. 24-Hour. “sc we. LO-Hour. 24-Hour. 

| 
10 | $1.15 $2.53 Simple $6.14 | $13.47 
20 1.13 2.46 | Slide Valve 5.25 11.56 
30 | 1.10 2240 Engine. 4.71 10535 
40 1.07 2.33 3.56 7.84 
50 1.04 2.29 Simple Automatic ron 7.41 
60 1.01 2.24 Non- 3.26 7.16 
+. 80 98 2.18 condensing. jel es) 6.97 
100 96 22 an12 | 6.87 
150 94 2.07 HED eee Bewets. 
200 92 2.02 ‘Compound 1.69 | Batt 
300 | 90 1.98 ; Condensing. 1.62 Ie e360 
400 88 1.94 | 156 (aed 48 
500 | .86 1.89 | Compound Con- 1.39 | 3.05 
750 | .82 ish | densing; Water- 1.39 be arid Oo 
1,000 .76 Tei2 | tube Boilers. 139 | 3.05 

| | 
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betel REPORT 


Rainy. River District. 


Se NGINEER’S-REPORT 
; ON 
THE WATER POWERS AND ON THE 


GENERATION OF ELECTRIC POWER 
THEREFROM. 


HONOURABLE ADAM BECK, 


CHAIRMAN OF THE Hypro-ELEcTRIC PowER COMMISSION. 


DEAR Sir :— 


Herewith find my report on the Rainy River District, 
being that portion of Ontario identical with the judicial district of 
Rainy. River. 


The report deals with the present consumption of and demand , 
for power, and the sources of power developed and undeveloped. 
There are no long distance transmission systems in this district, and 
there does not appear at the present time to be any demand for such, 
unless the operating of certain mines might in the future require the 
transmission of power. 

Yours respectfully, 


CECIL B. SMITH, 
Chief Engineer. 


TORONTO, CANADA, 
Aprit 15TH, 1907. 
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PART I. 


GHOGRAPHICAL SUBDIVISIONS. 


This report will deal: with the hydro-electric conditions and pres- 
ent requirements of the extreme western portion of the Province, 
embracing practically the district of Rainy River. ‘This district is 
-probably the most copiously watered of any in the Province, water 
powers being abundant, and in many eases of considerable magni- 
tude. | 7 

As in the case of Algoma and Thunder Bay districts, only the 
important water powers in the neighborhood of existing or prospec- 
tive industrial centres have been examined in detail, the more remote 
power sources being discussed in a general way. 

The whole of the district under discussion is embraced by one 
drainage area, being part of an immense system, the run-off of which 
reaches tide-water in Hudson’s Bay by way of the Winnipeg River, 
Lake Winnipeg and the Nelson. River. 

The rivers in this district, as a general rule, are large and full 
flowing, with comparatively low heads, which disadvantage is in a 
measure offset by the splendid natural storage facilities offered by 
Rainy Lake, Lake of the Woods, Lac Seul and numerous other lakes 
of lesser magnitude plentifully distributed throughout the district. 

The map accompanying this report indicates the location of the 
chief water falls or powers, such as those on the Rainy, Winnipeg, 
_ Seine, Wabigoon and English rivers. 


PART II. 


DEMANDS FOR POWER. 


The power market in this district at the present time is confined 
almost wholly to the town cf Kenora, where the population is suf- 
ficiently large to create a profitable municipal market, besides which 
there are several manufacturing establishments, chiefly flour mills, 
using a considerable quantity of power. Fort Frances, owing to its 
geographical situation as a border town, and to the hydraulic possi- 
bilities of the Koochiching Falls, will doubtless play an important 
part in the future industrial development of the district. | Lumber- 
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ing is now, and will be cor some time ‘to come, an important industry, 


and as the waste material from the mills furnishes abundant fuel for 
the generation of steam, none of the smaller towns need be considered 
as possible users of hydro-electric power. 

The mineral areas in this district, though not actively developed 
at present, may at some future time attain sufficient importance to 
warrant development of such of the abundant existing water powers 
as may be convenient. 


PART IIL 


SOURCES OF HYDRO-ELECTRICG POWER. 


Lhe most important rivers in this district are the Winnipeg, 
Rainy, Seine and English rivers. 


Seine River:—Thig river takes its rise in Lace des Milles Lacs, ; 


and flows in a generally southwesterly direction to Kiainy Lake. 
Though not possessing any tributaries of importance, its considerable 
length and good natural storage facilities combine to. give it the uni- 
form flow which is common to all the more important rivers in this 
district, and distinguishes them from most of the rivers of Algoma 
and ‘lhunder Bay, tributary to the Great Lakes. 

The mineral belt through which this river flows may possibly 
reach a stage of development sufficient to warrant the utilization of 
several favorable power sites, where economical development is 
feasible. 

Rainy River :—This river rigeg in Rainy Lake, forms the interna- 
tional boundary between Ontario and Minnesota and discharges into 
the Lake of the Woods. This is one of the large rivers of Ontario, 
and permits of steamboat navigation to the foot of Koochiching Falls 
at the source of the river. This fal] is now in process of develop- 
ment. 

Winnipeg River :—This river, which is one of the largest in Can- 
ada, rises in the Lake of the Woods, and flows in a northwesterly 
direction to Lake Winnipeg, draining in its course the whole of Rainy 
River District, large portions of Southern Keewatin, Northern Minne- 
sota and the western extremity of Thunder Bay District, in all about 
55,000 square miles. Although the natural heads on this 


river are 
not great, the heavy minimum. flow makes possible the de 


velopment 
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of very large blocks of power. Several developments in various 
stages of construction exist at the present time, and so far it has 
been found necessary to use only a fraction of the total discharge of 
the river. 


English River :—tThis river is also a tributary of the Winnipeg 
River, the confluence being about fifty miles northwest of Kenora. This 
river rises in Scotch Lake, south of the main line of the C. P. R., and 
flows northwesterly for nearly 100 miles to Lac Seul, a lake in the 
same class as Lake of the Woods and Lake Nepigon, as regards size. 
After leaving Lac Seul, the river flows in a southwesterly direction 
for 250 miles to the junction with the Winnipeg River, forming a por- 
tion of the boundary between Ontario and the district of Keewatin. 
Apart from its great length, this river is remarkable, in that it con- 
‘sists mainly of a series of large lakes connected by short rapids and 
falls. For this reason, its natural storage facilities are unequalled 
_ elsewhere in the Province, with the possible exception of the Winni- 
peg-River. The natural resources of the country through which the 
river flows are comparatively meagre, as the rock formation is not 
mineralized to any extent, being nearly all Laurentian granite. The 
timber, as a rule, is sparsely distributed, consisting principally of 
poplar and small spruce and jack pine, with a small percentage suit- 
able for tie-timber. 


In the following table is given a list of water powers in the ter- 
ritory covered by the report. Unless otherwise stated only those 
powers possessing fairly good natural heads have been included in 
this list, but it should be understood that in many localities rapids, 
or series of rapids, could be drowned out and an artificial head cre- 
ated by means of a dam. In most cases the question of back water 
damage would not be a serious one, so that the heads obtainable would 
be limited only by the capital investment in connection with the dam 
estimates thereon will be found worked out elsewhere in this report. 
construction. 

The figures in the second column of this table indicate uniform 
low water flow, and it is important to note that in this district, in 
almost every case, the dam construction necessary in connection with 
any power installation would provide storage sufficient, not only for 
daily peak load demands, but also to appreciably augment the pres- 
ent low water flow during the dry-weather period. The system of 
artificial regulation could be extended as required, by constructing 
dams at the various lake outlets, such as those now constructed at 
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Kenora, and by so doing the minimum 24-hour flow can be very 
much increased, in fact, the power capacity of the district can be 
augmented until probably 40 per cent. of the annual rainfall could 
_be utilized for power purposes. 
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GHNERATION OF POWER. 


At the present speaking, the only power developments operating 
in this district are located at Kenora, where the extensive hydraulie 
facilities of the Winnipeg River have for some time been partially 
utilized for power and lighting purposes. 

The power being developed at the present time is as follows :— 

Kenora Mumcipal Plant:—This plant, now in process of con- 
struction, is located at the eastern outlet of the Lake of the Woods, - 
and is designed for an ultimate capacity of 4,000 H.P., half of which 
is to be installed immediately. Of this portion, 1,000 H.P. is already 
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contracted for, in addition to the municipal load of approximately 
300 H.P. ‘The conditions of the contract call for the construction of 
permanent works for full capacity of 4,000 H.P. and for the immedi- 
ate installation of three units of 500 k.w. each. The power house and 
dam have already been completed and one unit put into service. 


Lake of the Woods Milling Co.:—This company develops in the 
neighborhood of 2,000 H.P., water being taken from the Lake of the 
Woods by means of a flume. 


Keewatin Flour Milling Co.:—This company has a 3,000 bbl. mill 
in process of erection, and will use about 1,500 H.P. of hydraulic 
power, for which a flume has been excavated and machinery installed. 


As yet no active development has taken place on the main or 
western branch of the river, but some years ago, the Keewatin Power 
Co. constructed what is known locally as the Norman dam, across the 
western branch about 3-4 mile from the Lake of the Woods outlet. 


The dam is constructed of rock fill, with heavy masonry sluice- 
way piers. Apart from a certain amount of leakage through the 
rock fill, the dam is in serviceable condition at the present time, and 
would admit the development of 20,000 minimum horse-power under 
present conditions. 


At the present time the total average amount of power developed 
in the town of Kenora is in the neighborhood of 4,250 H.P., of which 
about 1,400 H.P. is the average amount of hydraulic power used 
direct, and 1,900 H.P. hydro-electric, the remainder, 950 H.P., being 
steam generated. Of this latter amount about 100 H.P. is Pilable for 
electric installation. 


As regards rates for power and light, the municipality charges 
10 cents per kilowatt-hour for incandescent lighting and from $10.00 
to $50.00 per horse power per year for power, this price being regu- 
lated according to the quantity contracted for. 


At Fort Frances on Rainy River, the important international 
power of Koochiching Falls is being developed for the joint use of 
Fort Frances and the town of International Falls on the American 
side of the river. The natural head is about 23 feet. This will 
be increased to 27 feet when the power installation is completed. The 
estimated low-water capacity is about 16,500 H.P., and permanent 
works for full capacity are being constructed at the present time. At 
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the present speaking, there is no market for power i either town, 
but the prospect of much improved railway facilities in the near 
future is expected to supply, in conjunction with cheap power, suf- 
ficient inducement for the establishment of manufe turing industries. 
A large proportion of the power it is expected will also be used for 
grinding the pulp output of the district. The development provides 


for the construction of two power houses, one on the Canadian and one 


ou the American side of the river. Each power house will ultimately 
contain nine 1,000 k.w. units, which will be installed as the occasion 
demands. 


Investigation as to present and probable and future demands for 
power would seem to indicate that the requirements of this district 
will be amply met for some time to come by the above-mentioned in- 
stallations, until such time as mining or milling operations warrant 
special developments. 
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